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The following is a quotation of 35 U.S.C. 103 which forms 
the basis for all obviousness rejections set forth in this Office 
action . 


"A patent may not be obtained though the 
invention is not identically disclosed or 
described as set forth in section 102 of this 
title, if the differences between the subject 
matter sought to be patented and the prior 
art are such that the subject matter as a 
whole would have been obvious at the time the 
invention was made to a person having ordin- 
ary skill in the art to which said subject 
matter pertains. Patentability shall not be 
negatived by the manner in which the inven- 
tion was made. 

"Subject matter developed by another person, 
which qualifies as prior art only under 
subsection (f) and (g) of section 102 of this 
title, shall not preclude patentability under 
this section where the subject matter and the 
claimed invention were, at the time the in- 
vention was made, owned by the same person or 
subject to an obligation of assignment to the 
same person . " 


The Takakuwa Reference 


Claims 7, 8 and 14 are rejected under 35 U.S.C. 103 as being 
unpatentable over Takakuwa, Reference AK, considered with Okabe 
et al. '878, Reference At, provided by the Requester. With the 
embodiment shown in amended Figure 4, reproduced as Figure. A, 
infra, Takakuwa teaches a discrete metal oxide silicon field 
effect transistor (MOSFET) comprising: 

a P-type base region (18) accommodating 
an N-plus-type source region (12s) and a channel 
region between the source region and a lightly doped 
major body wafer portion (10), whereby each of the 
source and channel regions is an annulus, evidently 
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Figure B 


( Takakuwa Discrete MOSFET 
( Reference AK 
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from Figure 3, reproduced as Figure B, supra; 

an N-plus-type drain conductive region 
(12d2) electrically coupled to drain electrode (15d>; 

an insulated gate electrode means (15) 
formed on the channel annulus; and 

a source electrode means (15s) electrically 
contacting the source annulus. 
In addition to the discrete MOS transistor embodiment, supra, 
Takakuwa envisaged an alternative embodiment whereby one forms a 
"mesh pattern" for base region (18), evidently from the sentence 
spanning McElroy translation pages 6 and 7. To determine a mean- 
ing that one would have ascribed to the "mesh pattern" envisaged 
by Takakuwa, we find in Okabe et al. '878 sufficient evidence to 
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conclude that one would have viewed each of the arrays of Figures 
3 and 4, reproduced as Figure C, infra, as constituting a mesh 
pattern whereby Okabe et al. '878 expected to accordingly distri- 
bute P-type gate regions (2) of the vertical junction gate field 
effect transistor (JFET) embodiment illustrated in Figure 1 
therein. Okabe et al. '878 analogously expected to accordingly 
distribute P-type base regions (10) of the vertical MOSFET embod- 


ifi iment illustrated in Figure 2 therein. We thus further conclude 

q 

S it to have been obvious for one to have accordingly construed the 
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meaning of "mesh pattern" and to have distributed in a mesh pat- 
tern a plurality of Takakuwa base regions (18), as clearly and 
unambiguously envisaged by Takakuwa, to render thereby an obvious 
Takakuwa MOSFET array illustrated with Figure D, supra. One 
readily finds therein a plurality of cellular, polygonal, and 
identical base regions with each identical polygonal base region 
accommodating a polygonal source annulus. One further finds that 
a continuous and uninterrupted common conductive drain mesh 
region separates one polygonal base region from another. 

As an aside, we obtained another English translation of the 
Okabe et al. '878 document, Reference R presently provided, be- 
cause we found irreconcilable differences between the available 
translations. In the Morikami translation, for example, we find 
on page 2 reference to "rectangular structures" whereas the Liu 
translation characterizes instead as "plane construction" and 
"vertical structure". In this example we find the USPTO trans- 
lation resolves in favor of the Liu translation evidently with a 
"vertical structure" and a "vertical" field effect transistor. 

Claims 3, 5/3 and 13 are rejected under 35 U.S.C. 103 as 
being unpatentable over Takakuwa and Okabe et al . '878 as applied 
supra, but further considered with the Yoshida et al . IEEE arti- 
cle and the Lisiak et al . article, References AO and AQ provided 
by the Requester. Evidently from the first paragraph on McElroy 
translation page 7, Takakuwa expected to form a mesh gate elec- 
trode (15) in an alternative. To determine a meaning that one 
would have ascribed to a mesh gate electrode, we find that 
Yoshida et al. IEEE teaches a meshed gate structure constituted 
with polysilicon material, especially with Figures 1(a) and Kb) 
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reproduced as Figure E , infra. We thus conclude that one would 
have accordingly incorporated a meshed gate structure within the 
obvious Takakuwa MOSFET array alternative. Takakuwa does not 
particularly teach a source electrode structure for the alterna- 
tive embodiment. We conclude therefrom that any particular 
source electrode structure usually used in a mesh-gate, mesh-base 
MOSFET array would have been obvious, i.e., the source electrode 
single sheet structure envisaged by Yoshida et al. IEEE. We thus 
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further conclude it to have been obvious for one to have accord- 
ingly applied the meshed-gate structure and single sheet source 
electrode structure of Yoshida et al . IEEE to the obvious 
Takakuwa MOSFET array alternative shown with Figure D, supra, to 
render thereby a fully contacted, Takakuwa MOSFET array structure 
illustrated with Figure F, infra, appropriately incorporating the 
meshed-gate and single sheet source electrode structure of 
Yoshida et al . IEEE. Lisiak et al . render their perception of 
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Figure F ( Obvious Takakuwa MOSFET 
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( Yoshida et al . IEEE 


the Yoshida et al. IEEE MOSFET array with Figure 7(b) therein 
showing a lateral MOSFET cell repeat distance of about 44 
microns. We thus still further conclude it to have been obvious 
for one to have realized that the Yoshida et al . IEEE MOSFET 
array as perceived by Lisiak et al . is comprised of more than one 
thousand MOSFET cells within a two-lateral -inch distance. Simi- 
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larly, one may accordingly comprise the obvious Takakuwa MOSFET 
array of Figure F, supra, with more than one thousand MOSFET 
cells within a two-lateral-inch distance. 

In re Claim 13, Lisiak et al . discuss as advantageous 
options MOSFET cell arrays having lateral MOSFET cell repeat 
distances other and less than 44 microns, i.e., 40 microns, 25 
microns and 10 microns. We thus moreover conclude it to have 
been obvious for one to have accordingly comprised the obvious 
Takakuwa MOSFET array of Figure F, with a MOSFET cell repeat 
distance as small as 25 microns, about one mil, and as small as 
10 microns, about 0.4 rail. 

In re Claim 3, Takakuwa characterizes N-minus-type layer (7) 
of the DMOS transistor embodiment of Figure 2 as an epitaxial 
layer. Takakuwa does not similarly characterize comparable N- 
minus-type layer (10) of the discrete MOSFET embodiment shown 
with Figure A, supra. We conclude therefrom that Takakuwa ex- 
pected one to have realized that comparable layer (10) may be 
constituted as an epitaxial layer. 

Claims 1 and 5/1 are rejected under 35 D.S.C. 103 as being 
unpatentable over Takakuwa, Okabe et al . '878, Yoshida et al . 
IEEE and Lisiak et al . as applied supra, but further considered 
with Fukuta , Reference AA provided by the Requester, teaching a 
plurality of MOSFET array embodiments comprising a regular square 
array pattern of source and drain regions as illustratively shown 
with Figures 1 and 2A therein. Evidently from the paragraph be- 
ginning on line 47 of column 4 and Figure 3, reproduced as Figure 
G, infra, Fukuta envisaged at least an alternative, closely 
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Figure G ( Fukuta Hexagonal MOSFET 

( Array Reference AA 

packed, hexagonal array pattern. We thus find in Fukuta suffic- 
ient evidence to conclude that one who practiced in the MOSFET 
array art at the time of Takakuwa would have similarly and read- 
ily envisaged a closely packed, hexagonal MOSFET array. We thus 
further conclude that the MOSFET mesh arrays, clearly and unam- 
biguously envisaged by Takakuwa, would have included closely 
packed, hexagonal MOSFET arrays as evidenced by Fukuta. Similarly 
as shown with Figure D, supra, an obvious Takakuwa MOSFET array 
would have comprised a hexagonally close-packed array of hexa- 
gonal base regions separated from one another by a continuous, 
uninterrupted and hexagonal, common conductive drain mesh, where- 
by each hexagonal base region accommodates a hexagonal source 
annulus . 

Claim 4 is rejected under 35 U.S.C. 103 as being unpatent- 
able over Takakuwa, Okabe et al . '878, Yoshida et al. IEEE, 
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Lisiak et al . and Fukuta, as accordingly applied to Claims 1 and 
3, supra, but further considered with the Krishna article. Refer- 
ence AP provided by the Requester. Krishna reports results from 
an analysis aimed at obtaining a better understanding of second- 
ary breakdown failure mode in high voltage lateral and vertical 
MOS transistors. Krishna found it desirable to provide space 
between base regions in a vertical MOSFET array 

"of the order of microns", 
excerpted from the last paragraph on page 877. Krishna in Figure 
lb therein posed a range between about one and ten microns. Pre- 
suming that about 15 microns, about 0.6 mil, falls within the 
scope "of the order of microns" envisaged by Krishna, we conclude 
it to have been obvious for one to have accordingly spaced from 
one another the base regions of the obvious Takakuwa MOSFET array 
of Figure F, supra, so as to achieve desirable, secondary 
breakdown characteristics as found by Krishna. 

Claims 2, 6, 9 and 10 are rejected under 35 U.S.C. 103 as 
being unpatentable over Takakuwa, Okabe et al . '878, Yoshida et 
al. IEEE, Lisiak et al . and Fukuta as applied supra to Claims 1, 
3, 7 and 8, but further considered with Lidow et al . '286, '666, 
'759 and '699, References AF, AG, AH and Al , respectively provi- 
ded by the Requester. Lidow et al . teach the prudent advantages 
of providing a lattice material of Claims 1 and 3, and a common 
conductive region of Claims 7 and 8 comprising particular impur- 
ity concentration and depth relationships as claimed to desirably 
reduce the on-resistance characteristic. We thus conclude it to 
have been desirably prudent and obvious thereby for one to have 
accordingly reduced the on-resistance characteristic of the obvi- 
ous Takakuwa MOSFET arrays. 
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Claims 11 and 12 are rejected under 35 U.S.C. 103 as being 
unpatentable over Takakuwa, Okabe et al . '878, Yoshida et al . 
IEEE, Lisiak et al . and Fukuta , as accordingly applied supra to 
Claims 1, 3, 7 and 8, but further considered with Ishitani, 
Reference AB, corroborated by Lidow et al. '286, '666, '759 and 
'699, References AF, AG, AH and Al , respectively, Sakai '688 of 
record in Reexamination Control Number 90/002,478 (Reexam 2478), 
and presently provided Tihanyi et al . , Plummer et al . , Scharf et 
al. and Pocha et al . , References A, S, T and U, respectively. 
Ishitani discloses a MOSFET array device illustrated therein with 
Figure 41 and reproduced with Figure H, infra, that is similar to 
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Figure H ( Ishitani MOSFET Array with 

( Deepened Base Regions (23) 
( Reference AB 


the obvious Takakuwa MOSFET array device shown with Figure D, 

supra. Ishitani deepens base region (29) beneath source contacts 

(35) to form frame region (23) of larger thickness so that 

"no possibility that the short- 
circuit between the source and 
drain regions occurs by the 
migration of the source electrode 
35" , 
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excerpted from lines 7, 8 and 9 of column 7. Each of the corro- 
borating MOSFET references includes a base region comparable to 
the deeper base frame region (23) of Ishitani but without the 
rationale as expressed by Ishitani. It thus becomes evident and 
obvious thereby that the rationale as disclosed by Ishitani con- 
stitutes common knowledge and common sense possessed by those of 
ordinary skill who practice in the MOSFET art. We thus conclude 
it to have been obvious for one to have exercised common know- 
ledge and common sense and accordingly deepen base regions be- 
neath source contacts in the obvious Takakuwa MOSFET array of 

SOURCE 
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Figure F, supra, and obtain thereby the obvious Takakuwa MOSFET 
array shown with Figure I, supra, appropriately incorporating 
sheet source and polysilicon gate electrodes of Yohsida et al . 
IEEE and deepened base regions similar to Ishitani. 


The Hendrickson Patent 


Claims 3, 5/3, 7, 8 and 14 are rejected under 35 U.S.C. 103 
as being unpatentable over Hendrickson, Reference AE provided by 
the Requester, considered with presently cited and provided Lee 
and Declercq et al . , References R' and S', respectively, but fur- 
ther considered with Ishitani, Reference AB provided by the Re- 
quester. Hendrickson expected to form a vertical V-gate MOSFET 
hexagonal array evidently from Figure 14, reproduced as Figure J, 
infra, showing a cross-section taken from the plan layout of Fi- 
gure 7 therein, whereby the GATE electrode is formed in an aniso- 



Figure J 


( Hendrickson MOSFET Array 
( Reference AE 
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Figure K ( Obvious Hendrickson Planar 

( MOSFET Array Void of The 

( Undesirable V-Groove as 

( Characterized by Ishitani 


One readily discerns therein an array of identical polygonal base 
regions, symmetrically disposed and equally spaced from one 
another by a continuous and uninterrupted polygonal lattice of N- 
minus-type drain material. 


In re Claims 7 and 8, Ishitani anticipated coupling drain 
electrode (37) to N-plus-type drain conductive layer (21). We 
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thus conclude it to have been obvious for one to have accordingly 
coupled a comparable drain electrode to N-type drain conductive 
layer (27) of Hendrickson. 


In re Claim 3, Hendrickson anticipated constituting N-minus- 
type wafer portion (26) as an epitaxial layer, evidently from the 
sentence beginning on line 35 of column 13; Hendrickson anticipa- 
ted constituting gate electrode runs with polysilicon material, 
evidently from the sentence beginning on line 34 of column 10; 
and Hendrickson anticipated forming more than a thousand paral- 
lel-connected MOSFETs, evidently from the sentence beginning on 
line 9 of column 10. 


In re Claims 5/3 and 14, Hendrickson anticipated using N- 
plus-type source regions (21'), P-type base regions (25), and an 
N-minus-type, lightly doped, wafer portion (26), evidently from 
Figure J, supra. 


Claim 13 is rejected under 35 O.S.C. 103 as being unpatent- 
able over Hendrickson, Lee, Declercq et al. and Ishitani, as ap- 
plied supra, but further considered with the Lisiak et al . arti- 
cle, Reference AQ provided by the Requester, teaching the advan- 
tageous option of comprising vertical MOSFET arrays with lateral, 
MOSFET cell repeat distances of about 40 microns, 25 microns and 
10 microns. We thus conclude it to have been recognized as being 
similarly advantageous and obvious thereby for one to have 
accordingly comprised the obvious Hendrickson planar vertical 
MOSFET of Figure K, supra, with a MOSFET cell lateral repeat dis- 
tance of about 25 microns, i.e., about one mil. 
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Claim 4/3 is rejected under 35 U.S.C. 103 as being unpatent- 
able over Hendrickson, Lee, Declercq et al . and Ishitani, as ap- 
plied supra to Claim 3, but further considered with the Lisiak et 
al. article similarly as discussed supra with respect to Claim 
13, but still further considered with the Krishna article, Refer- 
ence AP provided by the Requester. Krishna reports results from 
an analysis aimed at obtaining a better understanding of second- 
ary breakdown failure mode in high voltage lateral and vertical 
M M0S transistors. Krishna found it desirable to provide space 

|==j between base regions in a vertical MOSFET array 

"of the order of microns", 
excerpted from the last paragraph on page 877. Krishna in Figure 
lb therein posed a range between about one and ten microns. Pre- 
suming that about 15 microns, about 0.6 mil, falls within the 
scope "of the order of microns" envisaged by Krishna, we conclude 
it to have been obvious for one to have accordingly spaced from 
one another the base regions of the obvious Hendrickson planar 
MOSFET array of Figure K, supra, so as to achieve desirable 
secondary breakdown characterisics as found by Krishna. 

Claims 6, 9 and 10 are rejected under 35 U.S.C. 103 as being 
unpatentable over Hendrickson, Lee, Declercq et al. and Ishitani 
as applied supra to Claims 3, 7 and 8, but further considered 
with Lidow et al. '286, '666, '759 and '699, References AF, AG, 
AH and Al , respectively, provided by the Requester. Lidow et al . 
teach the prudent advantages of providing a lattice material of 
Claim 3 and a common conductive region of Claims 7 and 8 compris- 
ing particular impurity concentration and depth relationships, as 
claimed, to desirably reduce the on-resistance characteristic. 
We thus conclude it to have been desirably prudent and obvious 
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thereby for one to have accordingly reduced the on-resistance 
characteristic of the obvious Hendrickson MOSFET arrays. 

Claims 11/3, 11/7, 11/8, 12/11/3, 12/11/7 and 12/11/8 are 
rejected under 35 U.S.C. 103 as being unpatentable over 
Hendrickson, Lee, Declercq et al . and Ishitani as applied supra 
to Claims 3, 7 and 8, but again considered with Ishitani as cor- 
roborated by Lidow '286, '666, '759 and '666, References AF , AG, 
AH and AI , respectively, Sakai '688, of record in Reexam 2478, 
and presently cited and provided Tihanyi et al . , Plummer et al . , 
Scharf et al . and Pocha et al. References A, S, T and D, respec- 
tively. Ishitani expected to form deeper base regions (23) shown 
in Figure H, supra, so that 

"no possibility that the short- 
circuit between the source and 
drain regions occurs by the 
migration of the source electrode 
35" , 

excerpted from lines 7 to 9 of column 7 therein. We thus con- 
clude it to have been obvious for one to have accordingly deepen- 
ed base regions (25) of Hendrickson beneath source contact (11) 
(14) so that no possibility that a short-circuit between source 
(21') and drain (26) regions occurs in the obvious Hendrickson 
planar MOSFET array. The corroborating evidence as a whole sug- 
gests that the Ishitani rationale, excerpted supra from lines 7 
to 9 of column 7, constitutes common knowledge and common sense 
possessed by those of ordinary skill who practice in the semicon- 
ductor MOSFET art. We thus conclude it to have been obvious for 
one to have exercised common knowledge and common sense and ac- 
cordingly deepen P-type base regions (25) of Hendrickson beneath 
source contact (11) to optionally allow a more shallow base re- 
gion to partially underlay N-plus-type source regions (21') of 
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Hendrickson, as aptly shown by Scharf et al. with Figure 1 
therein, reproduced as Figure L, infra. 

CATHODE GATE ANOOE 
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Figure L ( Scharf et al . MOSFET Array 

( Reference T 

Double Patenting Considerations 

Present Claims 7, 8 and 14 of US 5,008,725 (Claims 7, 8 and 
14 '725) are rejected under the judicially established doctrine 
of obviousness-type double patenting as being unpatentable over 
Claim 1 of US 4,959,699 (Claim 1 '699) considered further with 
Takakuwa and Okabe et al. In view of Okabe et al . , Takakuwa 
envisaged a mesh-base MOSFET having a configuration shown with 
Figure D, supra, that is fully consistent with not only Claims 7, 
8 and 14 '725, as established supra, but also fully consistent 
with the subject matter scoped out by Claim 1 '699. We perforce 
conclude therefrom that each of Claims 7, 8 and 14 '725 is 
thereby obvious over Claim 1 '699. 

Claims 3, 5/3 and 13 '725 are rejected under the judicially 
established doctrine of obviousness-type double patenting as be- 
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ing unpatentable over Claim 1 '699 considered with Takakuwa, 
Okabe et al . , Yoshida et al . IEEE, and Lisiak et al . Evidently 
from considerations of Okabe et al., Y OS hida et al . IEEE, and 
Lisiak et al., Takakuwa envisaged a mesh-base, mesh-gate, and 
sheet source electrode MOSFET as shown with Figure F, supra, that 
is fully consistent with not only Claims 3, 5/3 and 13 '725, but 
also fully consistent with the subject matter scoped out by Claim 
1 '699. We thus conclude therefrom that each of Claims 3, 5/3, 
and 13 '725 is thereby obvious over Claim 1 '699. 

Claims 1 and 5/1 '725 are rejected under the judicially es- 
tablished doctrine of obviousness-type double patenting as being 
unpatentable over Claim 1 '699 considered with Takakuwa, Okabe et 
al., Yoshida et al. IEEE , Lisiak et al . and Fukuta . Takakuwa 
evidently envisaged a mesh-base MOSFET comprising an hexagonally 
close-packed array of hexagonal base regions separated from one 
another by a continuous, uninterrupted and hexagonal, common con- 
ductive drain mesh, whereby each hexagonal base region accommo- 
dates a hexagonal source annulus. Further considering that the 
Takakuwa device is fully consistent with Claim 1 '699, we con- 
clude that each of Claims 1 and 5/1 '725 is thereby obvious over 
Claim 1 '699. 


Claim 4 '725 is rejected under the judicially established 
doctrine of obviousness-type double patenting as being unpatent- 
able over Claim 1 '699 considered with Takakuwa, Okabe et al . 
'878, Yoshida et al. IEEE, Lisiak et al., Fukuta and Krishna 
making obvious the claimed dimensions within a Takakuwa mesh-base 
MOSFET. Further considering that the Takakuwa device is fully 
consistent with Claim 1 '699, we conclude that Claim 4 '725 is 
thereby obvious over Claim 1 '699. 
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Claims 2, 6, 9 and 10 '725 are rejected under the judicially 
established doctrine of obviousness-type double patenting as 
being unpatentable over Claims 2 and 6 '699 considered with 
Takakuwa, Okabe et al . '878, Yoshida et al . IEEE, Lisiak et al. 
and Fukuta , as essentially discussed supra. 


Claims 11 and 12 '725 are rejected under the judicially es- 
tablished doctrine of obviousness-type double patenting as being 
unpatentable over Claim 7 '699 considered with Takakuwa, Okabe et 
al. '878, Yoshida et al . IEEE, Lisiak et al . and Fukuta, as 
essentially discussed supra. 

The double patenting rejections are based upon judicially 
established doctrine grounded in public policy, a policy reflec- 
ted in the statute, so as to prevent an unjustified and improper 
time-wise extension of the right to exclude as granted by a 
patent, after In re Sarett , 140 USPQ 474 ( CCPA 1964); In re 
Schneller , 158 USPQ 210 (CCPA 1968); In re White , 160 USPQ 644 
(CCPA 1969); In re Thorington , 163 USPQ 644 (CCPA 1969); In re 
Voael, 164 USPQ 619 (CCPA 1970); In re Van Oram , 214 USPQ 761 
(CCPA 1982); In re Lonqi , 225 USPQ 645 (Fed. Cir. 1985); and In 
re Goodman , USPQ 2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer under 37 C.F.R. 1.321(b) 
would overcome the obviousness-type double patenting rejections 
provided the conflicting '699 Patent is shown to be commonly 
owned with the '725 Patent, after 37 C.F.R. 1.78(d). 

We reject all Claims. 
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We set a period for response of two months from the date of 
this USPTO action. 

An inquiry concerning this communication may be directed to 
Examiner J. Carroll at telephone number 703-308-4926, or to the 
Group 2500 Receptionist at telephone number 703-308-0956. 

Respectfully Submitted. 

DAMES J. CARROUj 
' EXAMINER 
ART UNIT 253 


JAABCE A. HOWELL 
DIRECTOR 
GROUP 2500 -i 


